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Semlcondactor device e.g. HOSFET using double resurf effect - has 
epitaxial monocrystallliie silicons layer where aore than twice the 
concentration of dopant and 75 per cent of the charge exists In the 
lowermost part of the layer. 
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tract (Basic) : GB 2309589 A 

A semiconductor device comprises a flat silicon substrate with an 
epitaxial layer (10) of monocrystalline silicon deposited on it which 
has a given total charge concentration. The epitaxial layer has a 
iiniform thickness and a graded concentration where at least about 75% 
of the total charge is in the bottom 25% of the layer thickness (40) , 
the epitaxial layer having P-N junctions formed on its upper surfaces. 
One of the P-N junctions comprises a resurf junction (30) having a 
depth of less than about 75% of the epitaxial layer thickness. The epi 
pinch between the resurf junction is in a lower concentration region so 
that any slight variation in the depth of the resurf junction has a 
relatively small effect on the operation of the device. A method for 



preparing the device is also claimed. 

USE - For receiving junctions of high voltage devices using a 
double resurfing technique. 

ADVANTAGE - The thickness of the epitaxial layer is reduced so that 
deep isolation diffusion is not required to isolate different circuit 
parts from each other which require long diffusion times at 1200 deg. C 
or more resulting in lower yields due to defects and lower throughput. 
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io. «^4 0<7)lf$i:ilUPg«7)a;^^-^;b*«, iOfgl^co 
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i^4 0(4, ^cr>W.^tl^2S:^ayX'h^. fei: -5-7X1 

015 cm-3<0<OH— riHiSSr^oTV^^. 

1 0 0 2 0 1 CiDj: d 1 0 ^<7y^:^t:mL^ 

LT<i20S^'c7>'*><i>10$^o>'{c<SM$ns. C 
n{4$4>{c. l€iliS&St^ 2 3 t^^^^^i:$i^S 3!$. tAV^ 

StWI^S tl^. $ 4> , fiSSJ:^ 2 3 i:ms-ti> cotC'^ 
^^Sri^fSj&illMWtciSM^^x. «a|;c{f 2 0 S ^ o>'c7)i¥ 
$ <?DX h':? ^ i^ArH'm<r>ii OTii 2 4 ^^-Cib 5 cOA^ , 
1 0 S:^'^><5DlCS<?^xtr^':^fi^^/^ii<?5t^Ot::^:i^{f 

[00211 fk*ie<«={4, U-»f-7^1S3 0<7)™4$ 

■!rt<nm^x. \^9^i^^r /U^JS 1 O (JDJISPtS* < S <nX\ 

[0022] ^1 n4. m^ii:<nio^ji¥mmsx' 
f>r>xtx<. 5^2 5 ^v<^m^i:mx.x\>mii. 
\\ mi<r)mK(t. tkm:^(^mzm-:s^^xmmit 
h . mui. 6 0 0 if^)VhcnwMmmz'^\ ^x\tws. i 

liOStn:{4tJj:-e6 0^-AcmT'^>0. 1 200^1? 
;l/h(w-?V->Tt4-e<7)Stn;«4i3J:-ei 5 0^--dx cmr 

[0 0 23] 6 0 0^;Uh«Ox^N'-fXfflcoxfc:r^'^>-A' 
;I^®3I54 0 \mMi. ^xMQ .5-1 ;t-A • c mBOf 

■^^.it^. . ^4 0 \.zm-hm.^ hwmm.^^i>^ 

\i. M®'<'<O^1i?^J!p'1.2~1.5xl0»2cm-2i:5S: 

^:s:M^^i^-^)vm<nwmmf'^-nhfz o 3 o o o~ 

4 0 0 0 i: J: o IC^^^LS . 

[00241 ^mm< Y-v'^ttfz^mA 0 1 

Otwit^T) {ii/c, l-2 5i7n>'Ogg§{;K-r« 
AixSfca^«tl£tSc*»'f^lcg!< , PSS® 1 1 ^^(r> U 
y 3f y X{4 1 S'f^ yoilitii Atw J: -:. T t o < (oil 
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®tn;**¥^ai^^ 03000^4000 jT-A t J: o 
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4 0 (rm^X^^^'± (^tii> . 
[00251 TlgPiOXt::J'^i^-v;W;i 1 0 ) CO)? 
${4. P-U-'^-7««<3 0<7)gil$h3S< 

m^4o^<r)\^-zrtt(DW^tizmtxms{^ti^. 

T'J) 0*^-?«lS4 0tCtS^h--7l^*^fflV^(biX|.^ 
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[ 0 0 2 6 ] ISIS 1 o<7)tm.ii. mmm(r>-t(^m<7)^ 

4^13 i -5-CiHi:A.iiSS*t::*BtT 2~4 ^-A • c m 

b its z t ifi-c^ i>,mmi o(r)imi}'mmim\^ 
iik\ p- o^(7)mi^^:mmi-^zbt< 

(i, 1.5~2.0xi 0'2cm-2c7){i$^-:5(t'^fL7t:x 

{ir^-c cr)>mj:m<^i^h o iz^:^htz o 2 s o o ~ 3 

[0 0 2 8] 0314, mn^mm)MOSFKTtlim2 

cfc o r ^T.Jt:«iJffllffl H U-^tel^ClP 5 0 $-#X.-C'V ^ 

^5 5(4, ISJSl 0OTISm!B*CJl£Uc$<xS. jSS'Sr 
y-hS-ft;!|*l6 0*5;K'J i^»J ny^r-h ij y^<6 1 COT 

( ) it-fk!!*!) 6 2 Iwi o T«S$tl.T V . y y 

'5-t-CK^-y€fii66{4h-U-^l*5 0tC 

[0029] ^^l^t::^3v^T{4, m3(^mmi. v-x 
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-> 6 6 CsSilS Z b A^-e^ S . 
[0030] 03 4'^;^§f^^^ti^^^•^->'(4, -?-c?)fife 
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[00311 60 0,-K;l/hO|gJfiO}g®lCtJV^T{4. y 

-hvyi^ei oi'Haix y i''*^/?,^^!*® 2 3 <7)x -y 

i^'S T<!0fil:5-|Sl<!0^{4, J3j:-e255:7n i'T* * . 



^'-hUy^/e K4, tJi-^-l 0 5^'n>-i7)i|iS-iix-C 
'Jy^^^e lcOP^{l!lx-y>'-t^5 0<^?|-{B!lx.y>'- 

<0Eli0fil:^i6]i0l®8ll4, 6 0 o^^}Uh<r>^^U ;^^=ov^ 
T{4i5<l:-5-7 0S^'aycS>0, 1 2 00;i<;l^b<7)Ty\* 
-< j^.tcov^-c{4*iJ;'?- 1 4 0 s^'oy-cjbs . 

[003 2] SKI 1J4. 5-2 5 5UiO]f$S:f^o 

xe^^v-^-zl^^l 014, (-e^0±®*>4. 

0. 43J:-e33^--A■cm7'7X-<'^-^X^*;l 0%t^S 
ia:$rWLTv>S. t|i^4 0l4, fci:-e2 5^'nycoi|[$ 
^:^fc;t0 3 00o--4 0 0 03i— AcoBfSffi 

tiiS-WtTV^S, 1S«J10&V4 0{4. U>'Xt4b9g<7> 
\y'rtit^X)'-'i^y'!^^it^ZbiiiX'^^. P-'J-^- 
7^1^ 5 U4, fci'^SSrJ'oycOgJi^^^-rSClfcAi 

<4, b">'f-®lirt{::J4^®^<^itlte&<;/h$ >- ^ffJ-^T t*> 
^L^\,^<r)X\ mM5 l<r)T<r> rxi^b'V^j Cr/h^ 
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[ 0 0 3 4 1 S4I4, *^BflSr;S®EPMO StcSfflL 
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[0038] *^BB«0§ <^^S^t:J:il{f . 05 IC^ 

■^tix\^^xdiz. ms'jyi/m^mtii, msRim 

4 tfCS^^iiTt ^>fycr>2mu •^—yco'fJU X i: 

[00 3 9] 05«^-^C. ^•/r45{;fflV^^i>i^^Ci:*< 
■C^S, iO rT-C{3f::0(rugged>j U'^;HSni9JS;tlll 

{4, PMO^Kx-f U yi^2 5 5ifi. PS^^'-Kr -f 5 51C 

It^^^-ri.. itili. y-h6 l<7)Tl:NMOSF 

raS^ J>{fCiaffl$fL^>:Pffi<:0,+:T>f ®l&gi52 5 6t4. 
P4-:x^ 5 5&tXPd^T-f 2 5 5i;jgfflWlca*&-r.5>. 
[0040] ««2 5 6(4. ^(7y±^-ry^^/m^im 
■r«)N^^y^-.;UDMOSFET$r@^$-<i:S. Cltl 



(4, "r^u ^^comsm^^i&mt. t^^^ ^c^xziiz 
^^:mnmzmtt$^t:h. 

[0 04 1 ] E7I4. y^x^'vi^co^^'^i^yy^^'v 
r3 0 0'i'<7)^ :i-yi^miizMLXi&m^tit:j$M^i» 

Hi. ia5^)-|»tS^LTV^***. wiitcS^LTiefa^r 
y-X^« 6 5 trfrtn LTfc 0 . Cl^lli^- h 6 K^H 

gii{cisttT5®iase^b!fi)6 2coTmtwmi.z^vx 

7'>'N'-fX{cisv^-CI4. y—x^m\i. m5<^l.z^^tiX 
V>^ctd{cflJglr$/tX{4:5^Sf§il, h 6 1 i7)J:(^ 
SB!^t:!}%6 2coiSI35tfO±:^T'f*tX-CV>=5:v^. P;Jf7^^5 

5 1 y-x 5 6 <Dm<^^^ y^-)vmm±. -<:^y^^ 
i.znLxmmztmx'hi>, ^^m^ymii^zMi. v 

-X^JS6 2{4, «S!S=Sr-?-fr>'*/HS«i:3cllLr# 

t < {c^giSTr^x^ x ^(n^s^i^yys o ortt 

M^^iSi^-;t^H<4. HWWt. SlgM/WTX (HT 
B) TtiJ(tS7^^WX#tt5rK«-r^, 

[0042] ^mm. msi<r>b a ^m^crm^^cnmrn 
i,z'o\.\xmm^ixx\i^i,t^. :i<!r>m^<<7)^m/m 
i£Mx/i.z^<m<mmifi'^^tiZt r,x{imhi)^t^j:h 

[^COfS^^UtB^J 

[SI] mmmi,zipi3-t^(r)x.\^^^iy^)m^ 

$ rfi^c '>x;^t^3 ft«E^-f 5}-- K ^ ^^-C'v » 
^ 7'<7)~^(r>mwmx'h h . 

[02] *^Hfi3!p\ J:Offv^xt':J'=ti^-r;l^Ji<^)«OT 

[03 ] 02 {cS^-r^ «y r<?)t d 1 ■:>iO'>Xii'tt»(::# 
5eE^I>r'fc-?> -5 N^-p >:tvPC0«|:^i61^MOS FET 

[04] *^HJ^^^Pf-^>if.;HVlOSFETt<' 

\.zmm-th^m^m-mx'hh. 

[05] 03 t^^-Tx^N'^f x^m«JS^tt«]-s>^c*^ 

<r>~^<r) U LT V ^l> 'J U n y 'J ^-iT^iiS 

?r^-ri:i:tC, NMOSFET<?)^ffifl<j'5r«*&5rS^-r 

[06] 05iO^®0-C?>2.. 

[07 ] ^ :^y^miii)'^^^y^)\^mzwm'h<r> 
im±-tttziib<r>v—x<7)ay^ifhyv -/'^(TimfSM 

x-hh. 

1 O-Xt^'dri^A'/L'ii (N'!;x;U) , ll-mM. 1 
2-W,m. 13-I^Sb. 2 0-^$ix^c'^x;K 2 1 
•••ffiiiiSix^'>x;K 2 2-ffiiNi$*l^'!7x;l,. 2 3- 
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